Introduction {#sec1-1}
============

**What was known?**

Studies done on correlation of the dermoscopy and histopathological findings have shown that the histopathological features mainly form the anatomic basis for the various dermoscopic features.

Seborrheic keratosis (SK) is the most common benign epidermal tumor of the skin and a frequent focus of patient concern because of its variable appearance.\[[@ref1]\] The condition is more common in Caucasians and in the elderly. Males and females are equally affected.

The lesions of SK can occur at any site over the body, but are most frequent on the face and upper trunk. The lesions are usually asymptomatic, but may be itchy.\[[@ref2]\] Although there are many clinical variants of the lesions, these lesions usually begin as well-circumscribed, dull, flat, tan, or brown patches. As they grow, they become more papular, taking on a waxy verrucous or "stuck-on" appearance.\[[@ref1]\]

Even though SK is presently one of the most common cosmetic skin complaints, there is a lack of data relating to its clinical, dermoscopic, and histopathologic correlation. This study may provide useful information regarding the etiology and pathology of SK.

Methods {#sec1-2}
=======

The study was conducted in the Dermatology Out-patients Department, Father Muller Medical College Hospital, Mangalore, from October 2013 to March 2015. Patients with clinical diagnosis of seborrheic keratosis, who were above 18 years and were willing to participate in the study, were included. A written informed consent was taken from all patients. Patients with SK were evaluated with respect to age, sex, age of onset, duration, family history of similar lesions, site of lesions, number of lesions, morphology, and symptoms associated with the lesions. Dermoscopic examination was performed in all cases in randomly chosen pigmented lesions. An incisional or punch biopsy was taken from the lesions and assessed for histopathology.

The data were analyzed by percentage, frequency, Chi-square test, predictability, sensitivity, specificity, and Fisher\'s exact test.

Results {#sec1-3}
=======

A total of fifty patients were studied. It was seen that maximum number of patients were in the age group of 31--50 years (42%). Females (76%) outnumbered males (24%) in our study group. A positive family history was seen in 31 out of the fifty patients (62%). Most of the lesions were present in areas not exposed to Sunlight such as chest, back, abdomen, thighs, and legs (62%). Itching was seen only in 26% of the patients.

Our study showed the highest incidence of common SK (CSK) (46%) \[[Figure 1](#F1){ref-type="fig"}\], followed by dermatosis papulosa nigra (DPN) (26%) \[[Figure 2a](#F2){ref-type="fig"}\], followed by stucco keratoses (18%) \[[Figure 3a](#F3){ref-type="fig"}\] and pedunculated variety (10%) \[[Figure 4a](#F4){ref-type="fig"}\].

![Common seborrheic keratosis](IJD-61-622-g001){#F1}

![(a) Dermatosis papulosa nigra. (b) Dermoscopy showing fissures and ridges giving cerebriform appearance](IJD-61-622-g002){#F2}

![(a) Stucco keratosis. (b) Dermoscopy showing network-like structures](IJD-61-622-g003){#F3}

![(a) Pedunculated seborrheic keratosis. (b) Dermoscopy showing comedo-like openings and fissures and ridges](IJD-61-622-g004){#F4}

The presence of comedo-like (CL) openings (68%) was the most common finding on dermoscopy followed by fissures and ridges (FR) (62%) and sharp demarcation (SD) (62%). Network-like (NL) structures were seen in 40% of the cases, milia-like (ML) cysts in 38% of the cases, moth-eaten (ME) border in 26% of the cases, and fingerprint (FP)-like structures in 6% of the cases. Hairpin (HP) blood vessels were not seen in any of our patients.

Pigmentation was the most common feature on histopathology being seen in 78% of the cases followed by papillomatosis in 68% of the cases, acanthosis in 56% of the cases, hyperkeratosis in 54% of the cases, and horn cyst formation in 44% of the cases.

The most common histopathological feature seen in CSK was papillomatosis (78.30%), other features seen were pigmentation (73.90%), horn cysts (65.20%), acanthosis and hyperkeratosis (56.50%). The presence of horn cysts was statistically significant (*P* = 0.005). The most common dermoscopic findings seen in CSK were CL openings (78.3%), FR and ML cysts (60.9%), and other findings included SD (56.5%), NL structures (43.5%), ME border (39.1%), and FP-like structures (13%). Presence of ML cysts was statistically significant (*P* = 0.002).

The most common histopathological features seen in DPN were papillomatosis and pigmentation (84.6%) followed by acanthosis and hyperkeratosis (53.8%). Horn cysts were seen only in 7.7% of the cases and its absence was statistically significant (*P* = 0.002). The most common dermoscopic features seen in DPN were FR and CL openings (92.3%) followed by SD in 69.2% of the cases \[[Figure 2b](#F2){ref-type="fig"}\]. NL structures and ME borders were seen in only 7.7% of the cases. ML cysts were not seen in any of the cases. The presence of FR (*P* = 0.009) and CL openings (*P* = 0.039) was statistically significant and also was the absence of ML cysts (*P* = 0.001).

The most common histopathological feature seen in stucco keratoses was pigmentation, which was present in 100% of the cases followed by the presence of horn cysts (55.6%), acanthosis and hyperkeratosis (44.4%), and papillomatosis in 22.2% of the cases. The absence of papillomatosis was statistically significant (*P* = 0.003). The most common dermoscopic feature was NL structures (100%) followed by SD (88.9%), ML cysts were seen in 55.6% of the cases, and ME border was seen in 33.3% of the cases \[[Figure 3b](#F3){ref-type="fig"}\]. FP structures, FR and CL openings were absent. Presence of NL structures was statistically significant (*P* = 0) and so was the absence of FR and CL openings (*P* = 0).

The most common histopathological feature seen in pedunculated SK was acanthosis (80%) followed by papillomatosis and hyperkeratosis (60%), pigmentation (40%), and horn cysts (20%). The most common feature seen on dermoscopy was FR (100%) followed by CL openings (80%), SD (20%), NL structures, ME borders, FP-like structures, ML cysts, and HP blood vessels were absent \[[Figure 4b](#F4){ref-type="fig"}\].

CL opening on dermoscopy corresponded to papillomatosis (91.2%) (*P* = 0) and pigmentation (67.6%) (*P* = 0.01) and was statistically significant. Other features present were horn cysts in 32.40% of the cases, acanthosis in 64.70% of the cases, and hyperkeratosis in 55.90% of the cases. ML cysts on dermoscopy corresponded to horn cysts (100%) (*P* = 0) and was statistically significant. Other features seen in association with ML cysts were papillomatosis in 63.20% of the cases, pigmentation in 89.50% of the cases, acanthosis in 52.60% of the cases, and hyperkeratosis in 52.60% of the cases. FR on dermoscopy corresponded to papillomatosis (87.1%) (*P* = 0) and was statistically significant. Other features seen were horn cysts in 32.30% of the cases, pigmentation in 74.20% of the cases, acanthosis in 18% of the cases, and hyperkeratosis in 58.10% of the cases.

FP-like structures corresponded to papillomatosis (100%), horn cysts (100%), pigmentation (33.30%), acanthosis (100%), and hyperkeratosis (66.70%), but none of these were statistically significant.

ME border on dermoscopy corresponded to papillomatosis (76.90%), horn cysts (61.50%), pigmentation (84.60%), acanthosis (46.20%), and hyperkeratosis (38.50%), but none was statistically significant. NL structures corresponded to pigmentation (95%) (*P* = 0.033) and was statistically significant. Other features seen were papillomatosis (55%), horn cysts (60%), acanthosis (50%), and hyperkeratosis (40%). SD corresponded to pigmentation (80.6%), papillomatosis (64.50%), horn cysts (48.40%), acanthosis (54.80%), and hyperkeratosis (38.70%), but none was statistically significant.

Discussion {#sec1-4}
==========

SK has been seen to occur in middle-aged individuals.\[[@ref3]\] A study conducted in Australia by Yeatman *et al*. on 100 participants reported an increase in the prevalence of SK from 12% of 15--25 years old to 100% of those aged more than 50 years.\[[@ref4]\] A Korean study by Kwon *et al*. has reported that 88.1% of the Korean males aged 40--70 years had at least one lesion.\[[@ref5]\] The peak incidence of SK in our study was 31--50 years (42%).

Gender distribution of SK is balanced.\[[@ref6]\] In some studies, a slight female preponderance of the DPN variant was seen.\[[@ref3]\] A female preponderance of 76% seen in our study could be due to the fact that women usually seek dermatological advice due to the cosmetic concern more than men.

Many different factors from time to time have been implicated in the etiology of SK, but none is well understood. Genetics and Sun exposure have been implicated as the major causes.\[[@ref7][@ref8]\] Majority of our patients had a positive family history (62%), though Sun exposure was not seen to be a major factor in our study as 62% of our patients had lesions in covered areas such as chest, abdomen, back, thighs, and legs. This was in contrast to a study conducted on Korean males by Kwon *et al*. on 303 volunteers aged 40--70 years, which showed cumulative Sunlight exposure to be a contributing factor.\[[@ref5]\]

Itching has been reported in a few cases of SK.\[[@ref3]\] In our study, only 13 patients, i.e., 26% had itching, out of which two patients had severe agonizing pruritus.

Eruptive SK is known as a sign of internal malignancy, which is called the Leser--Trelat sign or seen with noncancerous conditions such as inflammatory dermatoses and drug reactions.\[[@ref9][@ref10]\] One of our patients, a 35-year-old women had developed multiple SK lesions over the abdomen, thighs, back, and arms in 3 months. She gave a history of esophageal carcinoma in her father. She was evaluated with relevant history, routine blood tests, and ultrasonography, but all were within normal limits.

Giant SK is very rare. We had a case of a giant SK measuring about 5 cm × 4 cm in size over the left breast \[[Figure 5a](#F5){ref-type="fig"}\]. This on dermoscopy showed a parched paddy field appearance, which is a new finding \[[Figure 5b](#F5){ref-type="fig"}\].

![(a) Giant seborrheic keratosis. (b) Dermoscopy showing fissures and ridges, sharp demarcation, and moth-eaten border](IJD-61-622-g005){#F5}

Multiple facial SK-like lesions in a young woman with epidermodysplasia verruciformis (EDV) have been reported.\[[@ref11]\] We also had a similar case of EDV with SK-like lesions over arms and face.

A study conducted in South India by Rajesh *et al*. has reported the frequency of occurrence of various clinical types of SK, CSK being the most common (60%), followed by DPN (46.6%), pedunculated SK (21.2%), and stucco keratoses (2%).\[[@ref3]\] Our study also showed the highest incidence of CSK (46%), followed by DPN (26%). We had a higher incidence of stucco keratoses (18%) compared to pedunculated variety (10%).

 {#sec2-1}

### Dermoscopy {#sec3-1}

SKs are among the most common of the pigmented lesions. Dermatoscopy helps in the diagnosis of many pigmented skin lesions such as SK, pigmented basal cell carcinoma, hemangioma, blue nevus, atypical nevus, and cutaneous melanoma.\[[@ref12]\] It is 10--27% more sensitive than the clinical criteria of ABCD (asymmetry, border regularity, color distribution, and diameter) in the early diagnosis of cutaneous melanoma.\[[@ref13][@ref14]\] Dermatoscopy of melanocytic lesions increases the presurgical accuracy rate of clinical diagnosis from 50% to 85%.\[[@ref15][@ref16]\] It was found that dermatoscopy raised the rate of diagnostic accuracy for pigmented BCC from 60% to 90%.\[[@ref17]\]

The diagnosis of SK is mostly a clinical diagnosis, but in certain percentage of cases, differential diagnosis between SK and malignant melanoma is difficult.\[[@ref12]\] The dermoscopic finding of the NL structures (46%) should not be confused with the typical pigment network as seen in melanocytic lesions.\[[@ref18]\]

Dermoscopic findings of SK include ML cysts, CL openings, FR, ME borders, HP blood vessels, FP-like structures, and SD.\[[@ref3]\]

Only few studies have been done on the dermoscopy of SK. Braun *et al*. in a study evaluated 203 pigmented SK and reviewed the dermoscopic criteria. The authors found a high prevalence of classic dermoscopic criteria such as CL openings (71%) and ML cysts (66%). The authors have suggested that in addition to these other dermoscopic criteria such as FR (61%), HP blood vessels (63%), SD (90%), and ME border (46%) would improve the diagnostic accuracy and reduce the misclassification into melanocytic lesions.\[[@ref18]\]

Our study showed CL openings (68%) to be the most common finding on dermoscopy followed by FR (62%) and SD (62%). NL structures were seen in 40% of the cases, ML cysts in 38% of the cases, ME border in 26% of the cases, and FP-like structures in 6% of the cases. HP blood vessels were not seen in any of our patients. This finding is similar to a study done in South India and has been attributed to the brown-colored Asian skin through which the blood vessels cannot be seen.\[[@ref3]\]

A study conducted by Rajesh *et al*. evaluated a total of 250 cases of SK for all the dermoscopic criteria in different clinical variants of SK. It was seen that CL openings (80%), FR (52%), and SD (82.6%) were the consistent findings on dermoscopy in CSK and the less common findings were ME borders (31.3%), ML cysts (24%), and NL structures (4%). DPN showed only three findings, CL openings (85.3%), FR (78.4%), and SD (17.2%). Pedunculated SK showed only two findings, FR in all lesions (100%) and CL openings (64.1%). Stucco keratoses demonstrated SD and NL structures in all cases (100%), ML cysts in two cases, and ME border in one case.\[[@ref3]\]

We studied the various dermoscopic findings for each clinical type, and the presence or absence of these features could help in diagnosing each type of SK and hence, in deciding the treatment options.

Our study showed that the most common dermoscopic findings seen in CSK were the presence of CL openings (78.3%), FR (60.9%), ML cysts (60.9%), and the less common findings were SD (56.5%), NL structures (43.5%), ME border (39.1%), and FP structures (13%). Presence of ML cysts was statistically significant (*P* = 0.002). The most common dermoscopic features seen in DPN were FR and CL openings (92.3%) followed by SD in 69.2% of the cases. NL structures and ME borders were seen in only 7.7% of the cases. ML cysts were not seen in any of the cases. The presence of FR (*P* = 0.009) and CL openings (*P* = 0.039) was statistically significant and also was the absence of ML cysts (*P* = 0.001). The most common dermoscopic feature in stucco keratoses was NL structures (100%) followed by SD (88.9%), ML cysts were seen in 55.6% of the cases, and ME border in 33.3% of the cases. FP structures, FR and CL openings were absent. Presence of NL structures was statistically significant (*P* = 0) and so was the absence of FR and CL openings (*P* = 0). The most common dermoscopic feature seen in pedunculated SK was FR (100%) followed by CL openings (80%), and SD (20%).

### Histopathology {#sec3-2}

The knowledge of the spectrum of histology of SK will help in understanding the dermoscopic features encountered. Each type of SK demonstrates varying degrees of acanthosis, pigmentation, horn cysts formation, hyperkeratosis, and papillomatosis, when viewed histologically.\[[@ref19]\]

Our study also showed these to be the most common findings on histopathology with pigmentation (78%) being the most common followed by papillomatosis (68%), acanthosis (56%), hyperkeratosis (54%), and horn cyst formation (44%) \[[Figure 6](#F6){ref-type="fig"}\].

![Hyperkeratosis, acanthosis, horn cysts, basal layer pigmentation](IJD-61-622-g006){#F6}

The histopathological features seen in CSK in our study were papillomatosis (78.30%), pigmentation (73.90%), horn cysts (65.20%), acanthosis and hyperkeratosis (56.50%). The presence of horn cysts was statistically significant (*P* = 0.005). The histopathological features seen in DPN were papillomatosis, pigmentation (84.6%), acanthosis and hyperkeratosis (53.8%). Horn cysts were seen only in 7.7% of the cases and its absence was statistically significant (*P* = 0.002). The histopathological features seen in stucco keratoses were pigmentation, which was present in 100% of the cases followed by the presence of horn cysts (55.6%), acanthosis and hyperkeratosis (44.4%), and papillomatosis in 22.2% of the cases. The absence of papillomatosis was statistically significant (*P* =0.003). The histopathological features seen in pedunculated SK were acanthosis (80%), followed by papillomatosis and hyperkeratosis (60%), pigmentation (40%), and horn cysts (20%), but none was statistically significant.

Studies done on correlation of the dermoscopy and histopathological findings have shown that the histopathological features mainly form the anatomic basis for the various dermoscopic features. The presence of papillomatosis which is the variation in epidermal height accounts for CL openings and FR, which are two typical dermoscopic findings in SK. The presence of ML cysts histologically corresponded with keratin-filled cysts, known as horn cysts.\[[@ref19]\]

Our study also showed similar findings. CL opening on dermoscopy corresponded to papillomatosis (91.2%) (*P* = 0) and pigmentation (67.6%) (*P* = 0.01) and was statistically significant. ML cysts on dermoscopy corresponded to horn cysts (100%) (*P* = 0) and was statistically significant. FR on dermoscopy corresponded to papillomatosis (87.1%) (*P* = 0) and was statistically significant. NL structures corresponded to pigmentation (95%) (*P* = 0.03) and was statistically significant \[Figures [7](#F7){ref-type="fig"}--[10](#F10){ref-type="fig"}\].

![Dermoscopic and histopathological features seen in common seborrheic keratosis](IJD-61-622-g007){#F7}

![Dermoscopic and histopathological features seen in dermatosis papulosa nigra](IJD-61-622-g008){#F8}

![Dermoscopic and histopathological features seen in stucco keratosis](IJD-61-622-g009){#F9}

![Dermoscopic and histopathological features seen in pedunculated seborrheic keratosis](IJD-61-622-g010){#F10}
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**What is new?**

Comedo like opening on dermoscopy corresponded to papillomatosis and pigmentation, Miia Like cysts corresponded to horn cysts, Fissure and Ridges corresponded to papillomatosis and Network like structures corresponded to pigmentation.
